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B22D 
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I^SSI g^gg!] Apparatus for producing a semi-solid metallic slurry 
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1020030048303 °^*> : 2003/12/3 

^-^^r ^ "Hl^ ^-^t!- t 1 -^ °J^># <£^r -g-^Hl oflui^l SL-i:^ 

^o] ^Jl, ji^^^ =4? ii^}^9} 7)} 3^9}- -g-°ltb ^-g-i ^ 

£ 2 
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iOZU030048303 . #^ ^^>: 2003/12/3 

«V-§-Jl ^=r^ #5-1^1 zil^^x) {Apparatus for producing a semi-solid metallic slurry} 

£1^4 ^r-g-ZL ^ *fl2:#*]7> ^*Hr ^S^^* ^-Ej-iflfe 

£ 3* ^ *flS#*l w^l °a ^Hl* M-^xfl^ 

#*l?l*f ^"Efll- SA]^ ^}5L, 

51 6^ «>^tr 31 cf^ <g ^AHlofl n)-^ av-g-ji ^ *fl2:3r*l# 
7fl^^^s. 51*13: ^51, 

si*m . 

51 8^ 51 6^1 <4^ av-g-ji ^ afla^aH 7}<&^&^ ^-7>^ ^ t^^ 2 
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1^0^0048303 #^ 2003/12/3 

l: ZL#*f 2: JeL 

3: 7flsfl^ 4: -<yj=L 

5: 7 ><y-^ M: ^ 
S: #2-13 

-Mtr ^#3* °J*r# ^ ul^#(@?fc##)#Efl3 ^-§"31 ^ *fl2^*l 

<is> jL^^^-Bfl^l ^^flS, ^, *H-:n ^ #2-^^ f-4 v ^-g-i ^^^(rheocasting) 

^ ^^(thixocasting)iL5L <£3*1 ^ 7}^£] 3-°-^, 

<8^£| ££o1H 6Aa o >4 ^^t-o] ^^^ol ^^*V til^s. ^7l)tr ^oflAi 

(thixotropic)tr ^*fl ^ 3l«fl^£. 7>^*>31 ( -fr^<>l -f^r^H °-^oM- 

x) Qo\ ^ ^-4- ^eiBK slurry)* iJ^Mu}. 3# 

28-5 



v lo2Q030048303 #^ 0 ^^}: 2003/12/3 

<16> oje^ HV-g-ji/tiV-g-g- ^*§^£: ^24 -g-^-te §■ -§-§- ^* °l-§-*Rr ^ 

^•tHl *l*fl c^e^I 7}^1 ^-g: 5acf. <« 1-^, tiV-g-Jl/tiV-g-g- ^^°)H A>-g-^ ^ 

-g~g- -B-^-^l- ol #&|e|ofl £t5.» 

-§--§- ^3 ^-f^ ci ^ SZ^l, °H nj-e). t^o]s\ ^o] z^o^ ^ flth 5E*V, ^ 

^7} afej- <y-#^ ufl \+^( turbulence)^ 1HM ^o^ ^J^cMH ^-7l<2} ^-fr 

#<H ^ & ojofl n^-Ej- 2^ 7)^- ^*8Sr ^^-Al^ ^ olcf. =L 3)o\]5L -§-31 ^ 

^o] ^JL, ^-o^o} 7fl^£]^, 717^1^ tfl^^o] tg^JL, *fl^ ^ 7> 

^5>Cf. 0]ofl O]-^, T^*} ^ %V^-7l ^^>, ^71 ^7} ^J± ^*}°\ Al^^flSAi a] 

** ^ 5U4. 

<17> oj^ej tiH-JL/aV-g-g- ^^H^r ^ A>-g-^>^ cfl , # 

#*T ti>0^. ^-ol, tiV-g-i A^^^oflA^ -g-g- ^-4^gr wj-^cfl ^^Al?J #S]^« A> 

t^o) tg^)A-loflA-l^ ^-71 WV-g-Jl =<t #5]e)» ZL^Md^ AfoH^ ofl^ 

aL#°l ^^Rr c §^ > ^, <8^3 ^r£^lH ^Mfl^ ^^7fl7 r Jf£-3°.3. 

aL ^ *j ^ °fl £1*11 ^, -g-g- ^0.3.^3 ^Zl-Slol ojol^l tiV-g-ZL ^ Efl 21 #S]^» ^ 

<18> ^Eflol aV-g-jl _g._o ^o. ^zl-Al^ nfl ofl ^ °-^oMd £r5=<M 

M^)^\ o]xj) ^1 ^-(dendrite) ^^^r ^ ^ o.S^) «>-§-ZL ^^-^s. 

^p-^21 ^7}^ °>^^ ^ol$jo.^ t ina}w 0 V^ o_^^ 7l7ll^ M^}^ (mechanical stirring)^- 
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1025030048303 #^ 2003/12/3 

x\7^ tiV^ (electromagnetic stirring), 7fli i^f^, 7^4, ^4 iE^ ^V^s}- 
■ir ^71^ f^ofl cqev (agitation) -§-°l °1 -g-sq S^cf. 

<19> o\)M. j=.o], u)^^ *H3,948,650Jl<>11^ ^tf-jLtf (liquid-solid mixture)* *f| 

2:<5 r ^r y o V ^ g H ^17> 7fl A) Sl 91$=$), °1 «<HHH£r -§-8-^ol JL^Slfe ^-oV o}£. 

7j-s>7fl jatiV*>^Ai ^z^^cf. gc^ 7fl Ai^ #-8-j1 ^ *ei£l afla^fe -8-7H n-*-" $ 

*H^<H ^Al^J OJjL*) ^ ^Aj- ^# Sl-^^TIM- 4^51 ^jAj- ^ 

♦ M^lfe ^14. ^71^" 3h8: ^l^^H^ ^Z^cHH °H 

Hill- oil- ^^^O.S §H ^-^21 74^* £-2-3., ^71 -g-Jl^^l ^o]) 

Kf^ #1 ^^.S °l*fl ^Zf^E-Sl *ll 2:7.1 Ti^l ^7> 9J JE*} -g-7l xfl <*fl ^ ^ ^JE # 

7l7fl^ JH«Vol Z>i- tfTllS. -8-71 iflfil ^r£^3£7> #$^*>^ , *g«1 HH>M ^f-g-^l 

<20> ol^-s-sl ^4,465,1 185: °11^ ^t-S-j! ^ (semi-solid alloy slurry)^ 

£ #*l7> 7HAl£lo^ ^^C-ll, ^7>7l^ «?]7> ^#5] ifl^ofl ^X r jjL ^#£1 

^°1 ^l^ AJ-^O. _g_0. ^-^o] O^^M ^Og^^S. tg^S)<^ 

, A o V 7l #^21 ^SLsL^Z.] -8-g- ^-^-1- ^^JL, o] -§--§- ^ol tfl» -f-4-^Ai ^ 

7^ ^4 nflq^^.^1 o^sfl ZLAj-5}- ^^(solidification zone)* ^^*V7fl s)t^, o^H ^^>7l 

^ ^7} ^^ofl S)«fl 7>7H>o] Ol7>SlcH ^Aj- Hl-^Al7l^Ai x^^ol P>^tfl 

*>^-S.^-Ei <?l^(ingotH ^^sl^ =L^, °lsltr ^la*^ ^ ^Hl Sa^-HS, 
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N i3f)p30048303 #^ 2003/12/3 

ZL 7l#^ Af^VA -g-J17}- ^<H\+ ^<H1 ^1^-1- 71-Sfl Sr^^r 

^H7> ^-^>CV. W °}^^, &X}7]^2\ 91A ^^1^1 °1 D 1 A o V ?l -§-711- ^A]7l 

JE.3. -§-7] «?Sfl ^3}- f^Jfe°lH^ ^5La]-7> ^^Tfl S|^r ^)7} ■ 

<21> o] «V^ £ ^-g-Jl/tiV-g-g- ^^^^r ^*}£r *W ^°o^>7fl ^^fl^VM- 

H>oJ. ^o] o]u] ?§^g_ ^*1^ Sj-iflS}^ o]£- A}-g-*Vcf^ 7l^^ A}Aj-j- 

^-Jl 5a°1 ^^tl: €-*fl*# ^m^- 

<22> nl^-s.*] 4,694, 881^^ ^ ^ S.^ ^ ^^o] Aj-HflS. 7^ 

(thixotropic materials)* *flSS}^ y o^* 7flAl^ji ^t^-. 
<23> ^ ^-yH^^Ji ^-7^11-3369251011^ °J]^Md "^Md^ 50°C?r*l 

^^-7> ol^}S 51^ Al^, ^ 2)2,^ <2»^ 0 Hd ^£1- ^-^^ A l , °fl 

i- ^ ^sj. ^ o^, -g-g-^on o.^^. 7R1 ti-§- w^o.^ 

°1 ^oflA-lS, ^^-SfAlS- - ^ol ^2,7)o\] ^^Sl^ ^1^- ^^^71 
^1*11 A>^-£lZL ^T^-. S*V, ^^^rt^-^ ^ ^T§^S. ^-^51 ^^^Efl 
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i-u2f$30048303 #*3 2003/12/3 

« £71 <^^3-, **H, -g-^* 3-3*1 ^^>7l oi^cf. ^uv ovq^, s^^-^- ^j-sfsi s 
< 24 > ^-711^10-128516^^ 711 Al^ ^-§-^^ ^^o)Htt -§- 

-§r-g- M-eHI^ ^^^. £ ^1 -g~g-^,g- ^-ylvfloflA-l ^z|^^ 30^ vfl*l 60^- ?i ^1^-o.S 
*1 A o v 7l ^^-8: ^^1^ *>-g-g-^* £fet=h ^M". °1 ^ £^^1 3. 

7}±= ^ lOO^molJL, ^^^J5_a|^V5L 7^ , =171 o^o} -g- 7 H ^-§-*>7l 

^-^17> 544. 

<25> ^l^-^-^l ^16,432,160X^1^ -§-*H ^^Ml ^l^fA^ *}-g-g- ^ 

#ei5l# *ll^Rr 7U1*>ji oicf. o.S^, -g-g-^-i: *^-g-7l (mixing 

vesselHl * , ^^--g-71 ^3H1 i§*l^ -H^r ^^l-BKstator assembly)!- 3-§-*l^ 

-g- 7 ]i4)sl -g-g-^-^^- ^-^^>7fl J^^Hl 7}*m (magnetomotive force)-!; IJ-^H^ji 

, « v -g-7l ^^l£l^ -g-71 «J -g~g-^°l 2^*Kr *rfe ^ 

*>3! (thermal jacket)* o}^}^ £--g-^#^ f£f ^-^^Tll ^^4. -8--8-^°l ^3" 
€ ^ -g-g-^-^ Tfl^^^S HL^S}*!, JL<#-£ (solid fraction)^ ufl^ «s]-^ 3H«K8r ^ 

i^-ir°l ^71-^-0)1 4 ^ 7l^i^* *fl^*l-51^- Sj-fe U o V ^^-S. 2:^4. 

<26> o^v ^^*v v\s± ^--g; ^sflsl tiv-g-ji ^ ^e^sl ^l^«o v ^ ^ ^5^1-^-^ °fl 

5U<4. ^r, -g-g- 3^?sl ^^-7> <*]^Hd oi^-s. ^-£ 7 > ^sl^* «)H1 0 > tils.i ^1 

28-9 



lo!oG30048303 #^ < U^\- 2003/12/3 

A]^ ^7> ^- Z}-# ^-^1* 2)s>7l ^^4. 5E^h olofl =-4* -%-7] iflofl^ 

7)S.B] ^ 2,^7] -g-71 ^^^-5+ ^rH^VS <y*fl ^ Si l-g^ 

^ 3 3" ^tflSlTfl ^Cf. 

<27> £ l£ig,g. AJ.^*V w}^ £0- ^ ^Jg-fc n^}7] jicf *H1 

*>Ji <y7}* <2^r ofluix] Jl^tSI 7fl^i, *ll2Wl 7l?fl3 *J= 

^sj- £ ^lSAl^V o]^^- ^ oi^ avg-ji ^ #e^sl ^12 

<28> ^-rg o) cfs. S.^^- ^Al^ofl Jl^-^o) tiV-g-ji ^ ^eie^* *\}^ 9X3- , 

<29> a. «£^o] pc c}^ ^-^^r Jlf-^^ oV-g-Jl ^ ^eiel^ tifl#ol -g-o|*V tfV-g-ji 

<30> 4V7I ^*>7l ig}-^ ojz^ol 7fl« 0 >£lJL, ^0.3.^61 -g~§- 
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1020030048303 #^ ^4: 2003/12/3 

oi> -g- 4s s^ofl 4413, #4 7fl^l^^ ^4 #4^-4 7JN*g 

^£4°^ =r &4. 

<32> £ ig-t^o) £ cfs. S^ofl 444, ^-71 7fl #4 ^4^4 <H #°J44 & 

#£**Kr #£4^ ^ 44. 

<33> M. «Vrgo] rr 4a S-^ofl 444, ^7) #4*4 <g i=Hl ^ 7>44 : cr 7>44 1 4: 

<34> £ rx: ^ o| 444, #4 ^ <&444 4^4^ 4"4 ^4-* 

t-H4 0.1 ^4 0.74 Jl^ofl oil- nfl*>4 ^44*1 ^ 5>J4. 

<35> Ol ufl, 4V7I ^^ti.ofl^ 2:^447} 4 -^-7>2lJI, #4 #4*1 44 -g~g-^4 ^ 

4£ #4 £51 s^^Hl 4*fl °1^44^ 4^ *r $14. 

<36> 44, 4^4 £4^- %Vj7^ M. ^-t^oJ 4^4^ ^AHll- ^.4 4^4 ^4^4. 

<37> ^x-1, £ l-fr %2±g_ 44^1 44^ #4? ^44 *fls444 € 4-§-3l 

^44 ^la y o V ^^ ^^-4. 
<38> ^Hfl 7l^S.3j.^ ^4 «V-§-J7 ^ ^44 4^4*17} 4 

^ ti_v-§-ji ^ ^144 4^4^ ^^44 44 ^b!i±44 -§--§- ^4 ^4 4:^4 
4 4^1 4444°fl 4tl: HtiV^r *344. ^4 -§-§-^^r ^44 4, ^4*-°fl £ 
-g-^^-l; ^11, 3^ ^4«-°fl 44^^- ^r^Rr 5^°fl 44444 4* JEHV 

1- ^4^-0.5.4 , 2,4 ^4 4 S44 44-1: 444-^ 444. 4 «fl, 44 is^s.^ 44 
44 44 3L-S-4 ^4 4-8-* ^£ 44. 
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V 1d!d0^0048303 #3 °^}- 2003/12/3 

<39> x£x\ t ^}7}^ ^17>*>^ HI ^ ofl t-e]*K! *>M-^ 

< 40 > £ \6\}x\ ^- ^ oi^ aj-Sf ^ol, -g-gr^-^ ^^S. Tp<H]^ ^B^l ^W. 

°1 ^ajti.ofl^ ^^>7l^-o] ol7>£l<H cl^^l Jl 5i^r ^7> 

7l^> iStiVo] ^£ olJl, SL^r -§~g-^°l ^%S]JL flfe ^>7l ^- H^o] ^sfl 

M-7>^ $711 ^ ^elja ^ofl ^ Di^itV ^AHi ^^Ml 

^^§r ^Hl ^5^71711 £4. 
<42> o]^ ^^_HoH -g~g-^-4~g- ^<5>7l o]^ ^ ofl ^^7l ^ oi7>^-°.5L*| 

2,71 JHy.Vzl-g-O.S <y§fl -g-gr 3.^ -g-§-^°l ^ S^SM -g-^-^-^r 

tir. 

<43> ££*h ^ JUtiVslZL .g-g- ^-^ij- T^oj M]^ cfl^- <g^o] ^7}*}°^ 

■8-8- ^ ^31^ -°r5M- ^*1 ^^171711 ^t}. ^, -g-gr^^ol ^^-Sf -£*H 

7l# ^°J-°11 S}*11 °J7>1;S. #<>^li °\ ^ °a7>l"Ol ^^*Jj 0.5.^ iflofl Jl« 

£-3LS>7fl S|t^, OH tcf^ ^5]tL ^^1^1 ^£^7} t^^M °^7ll £l^ ^olcf. aVig, ^ 
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L6?0030048303 #3 ^*>: 2003/12/3 

<44> O] a) ^ ^El^ -g-Jl^-^Ji). ^^^H ^S. 91^ 3|, ^, ^JiS] a^oflA^ .g. 

3,71 -§-J17> ^3*1 -g-ZI^-lol ^^^1 ^711 ^H, °H1 -§-§-^" 

4^ cf7l -g-g-^-^ol till (-§-^1^-^51 1/400 ^£^1 -^H^H Sfl^ljRr ^£Sl 

^ ^71 -g-JL^^l ^°1 iM^l ^Tfl SjaL, ^ ^ 

*»7> ^^H^-S ^^§>J1 ^^*>7ll ^£7> ^S^fe <$#-§- l4Bf^cf. ZLofl ^.9.5)^ A] ^ 
-g-g-^o) ^ -f 1 ifl*| 10^ ^ Al^Vofl #3)-^. o]cfl ^^^O] 

< 45 > -g-g-^-^ol ^^-SlJl flfe £^ofl ^7>7H>ol °}7}S)±r *>€-7M°14. 

^, -g-g-^^l ^S)7l *H1 ^7>7l^-ol o]7>^o11 11- B}- <M -g-3I# 

^ ^ 711 

<46> #71 -§--§- ^ Tp^r <^Md ^*1 ^ A o^ + 100°CA>olol 

-g-^- s^si, melt superheat=0°C~100r)S. ^1^^ *}#^*\^. ^°1 , 

-g-^ol #2lW ifl^- 5-^*>7ll ^7_V5]o Si ^Bltiofl -§--§- =4*-gr ^%-*>7l ^} 

ofl^ ^JE -^-5-^1 *$Z**k ^-S-7> ofl#A5 -g-^JiCl- 100 1: ^^.S] -8-^1*11 

£ ^#*V7l nfl^-ojcl-. 
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lW030048303 #^ ^*}: 2003/12/3 

<47> HV^, -g-g-^-^# ^S] JeL^I ^ -g-g-^Sl <g^-7> <>-»^Kd ols>S 51^ *13HH 

-§-7] ofl ^^>7l^-i- «y7>§>^ #Sfl2] wJ-^^Ai^ -g-71 ^ofl O-ji^o] ^5)^ -g-JL 

o-nMdiLt}- 50 r ^5. ^-g: £:5L7>a1 -g-g-^S} ^^lTl ^ -§-7H ^*Hr 

"<48> ^6\) <&0] ^- 7 ] ^} 7 ]^ M#£; 5L 1<%*\ ^ ^ $1^ ^ , ^JeL ifl 

nflofl, & f JlAj-^-ol 0.001 ^.£3. ^^^o]^-£ ^A^ oj^e]-^ o]±_ nfl ^5-*}^ 5}-JE 

37fl §-a11€ <H*l7> ^, ^emofl -§--8-^* °1 -§--8-^* ^711 

^1 ^^>7l^V# ^o^o] , ^Mr^Ur Cfol^fli^ -g^lM", <l7i ^ ^ A^ ^ A} 

^1 A o v 7] ^7>7l^- JUaV^r ^IaI^je Jft£^ ^o]cf. o]i=, o]^ ^ta. ^ofl 
JLSTfl &S.g\o\ ol 7 l nfl£-<*fl O] ^^^-i- f^JLS. §H ^*Rr #3HH^ ^ 

7 ]^1- JUtiV^- ^2:£^ ^ ^RHl ^7] ttfl^lt}. tt}-^, Aj-^sq. 

£r ^^71^- iHOl^r -g-g-g-^ Jl^o V #°l 0.001 0.7 ^ ^ ^>1«- *fl?>*l 

<49> Cfnl, ^V 7 ] ^7.>7l^" JUtiV^ A] ^ A] 7}^ 6\}l^\7.} S.^o\}^ 51B\Q ^ ^ H&<^ , 

i^o] H>BJ-3l*V ^ AjAlojlo!] tC}STg ) Ajo]£ tL ifl^ ^--g-^-^o^ 0.001 ^} 

0 .47> ^ nfl^l Al^^- ^ oljl, ti>^*>7l|^ -g-g-^^ ^LAj-^o] 0.001 ^fl^l O.iol 
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^""3530048303 #^ Qz}: 2003/12/3 

<50> ^7]Q £o] i #7)-7}% JUtiV-i- 7>*V Mir ^7) oj^A)^ * 

^ ^°-3. ^^lAi^icf. ^, c^oi ?fl^ ^ SL^ 

<52> g^, ^#*V W><4 ^-O], O] x^Z)- Cf^ -^<^H1H £*}7RKgr *1^3°-3- ^l-SHi ^ 

« 0 V§>Cf. 14^, Ol ^Z}- ^7>7l^-o] ol7>Sl^ ^-OHI °1 € <r£ Si*}. 

<53> ol^*]- ^4 n^jfe ^ ^ ^ *l^r€ <r S^TT Cfl, ^. 

yfa}-^^ <H ^A] ^1^1 afs<g, -g~§- ^-^o] o.l 4]*1 0.721 ol 3.^ Al^(t2)7>^ ^ 

^ ^£ $14. ol nfl, -g-g- ^z>^5L^ 0.2°C/sec 41*1 5.0°C/sec ^ 

-£7> ^ ^ aI^-^, °lr ^t!- H£ ^ °^V^ -f-°fl ^ 0.2°C/sec 4H 

2.0°C/sec 5. ^ ^£ aZ^. 
<54> ol e.] *V «J-^cil r4e} i^oi jiAj-^-o. ^ a}o.j7 =-4* *)l2^ ^ 

^, °m ^^^Ajo.s. ol^A]^ ^ofl til-g-g- ^-g- ^lS^>7li4 ( 
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) 

§030048303 ^^ Q*}- 2003/12/3 

<55> o]AV ^isY Ufa)- ^-o. ^6\] 4^Tg, tiV-g-JL #Efl2} ^ #5-i^# ^fl^V^ A l ^> 

0.1 vfl^l 0.7^ ^ ^2-13 $^3^ i^-S)^ 30S ifl*] 

<56> olAV ^rg*V yj-Sf ;£-g- ^2:^ £ 5. 2 ^ 5. 3°fl 4€r £ ^ ^ W}^^ °i ^^Hl 

^ 5^(2)2}-, ^3«.(2) ^ -g-g- ^17>*>^ JHtiV^-(l)^, ^-71 #3*1(2) 

o) E^-g- 31 « #7l -g-g- ^r°l ^rSJ^fe <3 <^ wj-^-fr ^ 4^1 

-SM ^^^.(2)^ 7fl*M #&|e|7> ^-71 #3*. oi^-sj^^- 3<H5. §>q. 

^ 7fl3fl ^(3)^-5. ^1^4. 
<58> #7l HL*Pf (1)^ Hfloli #eflolE(i4) ^V«-611 ^til^c^ oj^ ^ O.S., O] K\)o]^ 

#eflo]H(14)^ ^ ^o] ^ofl ri £ o] ^^w. 7 fl( 15 )o11 ^*fl 

°1 Slrq-. ^71 tiflo]^ #efloie(i4)^ ^oflfe- ^>7l^- ^l7>-g- s^^l(ll)7> ^-ul^M & 
til, °1 3-°^*}^ ^H^°fl ^-^(13)* £S= ^^|°d(i2)<Hl 

<g^sH SiU, A oM ^^(13)1- ^ -MM 3 #*}7l3"g- <?i7HH **FH13)<*I ^ 
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<59> ^e]ti(2)^ ^-7) 51^(1)^ ifl^ofl $\ *1 S>^- %SL5L, £ 2°lH ^ ^ Q^o] , 



lHf(13)<Hl ^ ^^(1)51 Hefl°J(12)<Hl U^-sM jl^^ ^ o^cf. ol ^ 



J±(2)fe *fl°l^ #3HH(14H1 ZL^^AS. 4i*l€ $1^. 3=$, ^^J±(2)^ ^*fl 

S ^«1€ ^ %<£^ d^flS. ^Hlf ojaltb £BlJ=L(2)fe zl -g-^ol ^-g-s)^ 

-g-fr^S] ^rS.^ ?A^r A>-g-^ $o] W>^^H, ^Sq- o^o] 7lR>£H 

tf#<LS^r -§--§- ^°1 ^5]^=- ^^^lJl, 7fl3fl^^(3)ofl ^«fl sfldfl S^r 7fl« 0 >S]5L 

^ <r 5U^. ^T, ^^l«-(2)^ *}Jf *}^1 7^1^^.(3)0.^. ^w]^ -g-71 ^^-ol 

A oM 7fl^l^(3)^l 2l*fl ^31 ^ 7fl« 0 >£l^ ^S^l^ o]a]*Y ^-g-^ ^ # 

m^>Al7lJl, ol ^J^* ^}o]^-6\] oJ^aI^ ^iLS ^H^S. 7l5L^- ^ 

< 60 > ^nV oVMel-, ^-71 #Bl«.(2)°fl^ £ 3<^H 1- ^ °J^-°1, S^^-^l(20)7> c-1 ^«1 

€ <r OT. °1 £rH 2:^^-^1(20)^ ^ ^1^1- 7>«1 ^«1€ 3|, £ 34M 

.g. - oi^ ^ oj ^^HHl ctfsTg, #elti.(2)^l 5>1^-^S sHH(21) 

7> ^ 7,>?3l(22)ol ^^l£]c>) ^Z^ll- S^JL, ZL ^ ^O.^. 3.<£(23)°) >g*l 

71-^^-^11- ^ 9X^. °1 n fl, #71 5X(-ol^ ^51^.^1 Ml-^ofl nfl^sl^S. 

-£*1€ *r %L , #71 7>1^1 ^191 ^Hl olal*V 7>l7l^£ A}^-^ ^ ^Cf. ol 

^£ #*l^r ^Bl«-(2) ^fl^l -g-g"^ #^^1 ^r£# S^*>£^- ^ ^ 

olixltV ^-Sol^ 2]-g-€ 1-^°14. °1^*> ^rHS^^Hl ^1«11 #71 ^51^.(2) ^ 

oil ^-g-^1 -g-g- ^£3. ^ °1 ^ #Sl«(2)^r ol^> 41^* ^ 

^Sl ^^HHl ZLtfl^. ^-g-^ ^ 1-^olcl-. ^sl«( 2 ) qiofl -g-g- ^g- 
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4-9] #7] -g-i^^^(20)^ 7}^ ^ ^1, 7><2 =T 

<61> ^1-^, #7} ^Blti(2)^ ^ofl ^Wl^ 7^1 ^£(3)^ #7} ^Slti.(2)5l S^-fr 7flBim 

-n ^ ^333 ^ls^lofl 2l*>^, ^-71 7flsfl ^=K3)£ £. 2<HH ^ , A <M 

«.(2)2l §>^ofl ^wl^ 711^1^ iSSl (stopper: 31)7} € 9X^. °1 ?fl3l^ ^£3*1 (31)tt t 
51^ ^^1(*15^1)°H ^*fl £ 2 ^ £ 4^ # ^ ^ol, ^^w.(2)2l S^-g- 7flS| 

^^-^i, ^7) ^S]tL(2)2}- 711^3. ^ ^cf. °1 7B^1^ i£3K31)^r °1 

<62> S?n> o>u)e)-, A oM 7fl^ 1+^^^ ^$Jb^ 1 ?> > afl#£]^r 

ell- 5}fo S 7 fl« 0 V^ ^ ojrl-. ^, ^eiel7> ufl#€ *IH1 , °1 ^l^r°l ^ 

AS. 7>^.£l^ wJ-Al a o V 7 1 ^ Sl tL# 7fl °o V ^ 4^ Sl^. 

<63> Al-71 ^°J^-(4)^ ^"71 ^Ell±(2)oll -g~g.=-4^§- ^*Hr *lHJfofl ^7l 

#^-^1 3Hs-( ladle) °1 ^>-g-€ 4- $1°-^, °1 **H1S. #^r§: -§"§-^m 3.7} al 
3 ^s)^ ^ a.(2)ofl -g-g-^-^^- ^<£ig + oi^ ^oi^ o^*} yA°)^ 

<64> ^7li4 ^"Ol a s V^ol h}^^} ^A^Hl 4^^, , £ 2<>1M -£ ^ & 

#7l 7H31^ ^S3](3i)oll s]n ^sm(2)£] ^, ^^(lHH ^7>7l^V 

91 7R>*1(11H1 slsfl ^slti.(2)^^i ^3K- ^ 7J-5L5- ^7}7RK|- <el7V^brq-. ZLelZL, >£ 

£51 ^715. -§--§- ^ -§--§- #^(M)# #7l ^^-UHl Sin €7>7HVol ^ofl ol^ 

^E1JeL(2)5L ^%*VC1-. ol nfl, a o V 7 1 #7} 7) ^-2] o] 7 >^ -§--§- ^(M)Sl ^ofl ol =ol^ 
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^£ 91*]*?}, °H tt^^l^l ##tb ti>^ Qo] t -g-g- ^(M)^ ^Hl EEfe -g- 

<65> ol^Tl) ^Sl«.(2)^ -g-S-^o] ^ ^7) ^^«(2) iflS] -g~§-^r(M)£r 0.1 M^l 

0.72] -H^Mr^l °1» «]:-§- uL #<*r *l| 2:3:4. o] nfl, 

-SM ^ #2.^ 44 £°1, 0.2°C/sec vfl*l 5°C/sec^ ^£7> € ^ 5U-° 4 , 4 4^ 

4*Mlfe 0.2°C/sec *fl4 2°C/sec^ ^£7} ^ ^ &4. °1 5-^ ^^tb 44 , 

£ 2:^^-^(20)^1 7^44. ZL&IM-, Olofl £) ^ ^} ^ 0>^ t*| , «>4 

^oi, #e|ti.(2) ^-g-^ -g-g-^^fr 2^#*1(20)$M ^ #714 ^ 

Jl^-^sl ^lim 
<66> *V^, #7l<4 ^7>7l^Sl o]7>^- #7l ^4°1 #^-€ «fl44 *l^r€ ^ &4. ^ , 

£x\7]#Si\ 3°l3E. al-S-Sr°l 0.001 vfl4 0.7^ *fl4*l *1^€ *r 5£4- 4 n J:, 

U}2\. Qo] oflui^l JL^" *RH4 #4 £44 # 9J7>^1(11)^- -g-g-^Sl ^ , 345- 

ZL JL^o] 0.001 44 0.4 ^£ € *fl44 43^ *r 43r 4^44^r 

0.001 4*1 0.1 ^51 € °J144 4^ *r 5U4. 0 1*)^ ^ A ^§r°l 4*hfr 44 ^<=Hl 4 

§fl <£o}^ ^ olcj. ^-ol, ol^Tfl £44^4 °J7}£]^ H^oflS. ^4^7 3]^ £ 

M T ##44. 

<67> ol^Tll #444 ^1S^ ^ofl^ 5L 4°fl4 # ^ 5^4, #4 7fl^l^ (31)* 7>^ 

4^ #411(2)4 71^44^, olofl #44(S)7> 4#°fl Slsfl 4>7l ^t±(2) 
^-#71^ #e)ti.(2) oi^sl^s. *vcl-. oi 
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#e)ti(2)^l ^Ki-^lfe ^^^]7> Its] ^ely.7> c| *|*lsH H fl#^ ^s^(S)!- 

<68> £. 2 ^ £ 4$J- -g- tif^tl: °d -i*14H ^e^(S)» 

T^o]] <2^fl ^&]«-(2) £1^.3- ol^-Al^l^ c-11, oj^Tfl 7}^41 o}^ ^ <z]o\] i 50^ 

# ^ fl^l, 15L^ 7-KH-^(5)-a- **fl U<H Mill SX^. 

7KK^(5)<>1 a o > 71 ^^a.(2)£q ^#41 ^al^cf. #7l 7>^^(5)^r #7l ^«(2) 

t£ ^ttjtb ^-8-€ ^ Safe Cfl, ZL <5j 4l3*i 7^ «^7-l(51)7> A>-g-^ ^ ^Cf. Ol 7> 

#5d^(51)fe (2)41 -§-§- ^rSm "Hlfe tL(2)S^-Ei ^£1^1^ $a^-7>, 

#em(2H] -g-g- ^ ^<3€ ^41 fe ^71 ^el* (2)^ Aj-^.o)i ^oj^c^. tg^*g oicf. 

^ 5U°>I, *flS7> ^S-SlJl, 7fl3fl^ iSs] (31)41 ^J±(2)S] *>#ol 7fl^ 

^41 7><y-*H 2-1^-5- ^ 014. 

<?o> 5. 6 ifl*l £ 8£r ^V^tt a 4-E- 13 ^7.|4141 <&-§-:n. ^ 

3J°-S., 7fl^l ^(3)A^1 , ^z]*(2)4\ *>^-ofl Aj-og^- §ai^(32)« 
^-g-^V M-E-f^q-. , *t5L^ ^^*}(v)5L*))°\] Sl«fl ^Slfe #^7-1(32)1- 

(2)^ ^ofl avoi a1 ^ #^^.(2)1- sfliflAl^ ^, ^e^7> ^12:^ £ 74H -1: ^ $tl 

^ u>sq. ^-o], #ed^(32)» *>7J-a]^ ^ei^(S)7> ^e] w.(2)# ^ ^^s. ^o]cf. 
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^(32)^ ^ofl o]-^^ x^sH o},g. ^ oiTfl S)^, o]6fl n}^ 3.^*1 ( £ 

<71> ^V7l5^ ^ ^HH Si^^i, S. 8<HH ^ ^ W>5f ^o] , #5^(2)^ ^ 

ifjofl rt-g-^ ^-g-€ ^ Sth °1^7fl ^ *flS^r ZL ^ 

<74> # 7 1# 4^ ^-ol, M^ofl ^aflofl til^fl, ^fl*}-^. ^• < ^ I 2: 

3-§- 7}7$m ^ 

<75> ^^V, iicf ^ ^r£oflA^ ^Al^V^ M*y™}°.£.5. -g-7l «^oflA^ ^ 
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<76> SEt>, ^T-g-Jl £ejs| 2:^*1^ 3*11 #^>7ll ^ ^ $jU, 3 

Al^>£ o>^-Ei *=H?£M 3*13 -2.3.5- tf 1 ^ SHr4- 
< 77 > o>u|a|. t ^jzH ^Tfl^JE 3.711 ^ ^tf. 

<78> ZL^Jl, #*1 ^l^ ^ol ^l^efZL ^*>7ll 4^=^ aV-g-JL ^&|» 

<79> S=*h iH} -g-ol^j-Tll tifl#A]^ ^ olcf. 
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1] 

7fl« 0 V£)51, <*}#2l -§--§- =4*0] 3^5: *>M-^ 

#7l ^^ti ifliS] -§--§- ^ofl ^>7l^-# <?17>*>^ j2.^}-t- ; 31 

#7l E^-g. 3q|^fl*fl #7] -§--§- ^-^ol ^ Jl , ^ 

fc|3l ^ j^o^ #71 Ej-^-g- ^£^7} #71 ^« ^l^S. o]^-S]£^- 

^ 7fl3l 3^ «Hr ^ *|lS#*l. 

2] 

#71 7ti^<=^ # 7 } tLSl ^^o]] 711^ 7 A^r ^^SLS. 7>}±= 

-g-ji ^ ^133 *fl2:#*l. 
[^^8- 3] 

^lll^Hl 5U<>H, 

#71 711^1^^ #71 Gj#6() #<y^ol ^7^^}^ #Bj^o] 

[^T 1 ^ 4] 

*fll*cHl 5^*1, 

#71 ^51^21 <^ofl^ ^^Sll- 7>^S>^ 7><>K^ 1 2: 0 1 c] ^-*] £ ^ ^ ilS ^ 
^ ^5-1 51 21 *flS#*l . 



28-23 



% 2003/12/3 



5] 

uflel -g--g-^# 0.1 tfl^l 0.7^ JL^-%°\) o}^. tcfl^] ^z]-a] ^ 3* 

6] 
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